Participation of beta-adrenergic activity in modulation of GLUT4 expression during fasting and refeeding in rats.
Through in vitro studies, several factors have been reported as modulators of GLUT4 gene expression. However, the role(s) of each potential GLUT4 modulator is not completely understood in the in vivo setting. The present study has investigated the hypothesis that beta-adrenergic stimulation participates in modulation of GLUT4 expression during fasting and refeeding. As such, GLUT4 messenger RNA (mRNA) and protein were investigated in insulin-sensitive tissues during a 48-hour fast. In addition, the effects of 8-hour refeeding on GLUT4 mRNA in the gastrocnemius muscle and interscapular brown adipose tissue (BAT) were investigated. Whether beta-adrenoceptor blockade by propranolol (20 mg/kg) treatment influenced the responsiveness to fasting/refeeding was also investigated. The results show that fasting repressed GLUT4 gene and protein expression in BAT, white adipose tissue, and soleus muscle, but had no effect on the gastrocnemius muscle. Refeeding induced a rapid overexpression of GLUT4 mRNA in both gastrocnemius (approximately 25%, P < .05) and BAT (approximately 200%, P < .001). Propranolol treatment induced an increase (approximately 60%, P < .05) in GLUT4 mRNA at the end of the fasting period. In contrast, propranolol treatment attenuated GLUT4 mRNA induction after refeeding; the latter may be due to attenuation of postprandial insulin levels. These results suggest that sympathetic activity is important for the repression of GLUT4 gene expression during fasting. In contrast, sympathetic control of the GLUT4 gene seems to be overbalanced by metabolic/hormonal modulators during refeeding stage. Taken together, the results suggest that feeding behavior influences GLUT4 gene expression pattern through changes in sympathetic activity, especially during long-term starvation periods.